EXPRESS MAIL NO. 755726 105US 

>^^» 

CIRCUIT FOR EXCHANGING COMMUNICATIONS OVER A TRANSMISSION 

LINE 

TECHNICAL FIELD 

The present invention relates to a circuit for exchanging communications, 
5 for example according to standard "ADSL" (Asymmetrical Digital Subscriber Line). It 
more specifically relates to such a circuit including a start-of-communication signal 
detector. 

BACKGROUND OF THE INVENTION 

Standard ADSL is a standard defining the bidirectional transmission of 
10 digital data between a subscriber and an exchange center, which in particular provides that 
the exchange center can provide data to the user in a frequency range between 138 kHz and 
1 MHz with a rate ranging to 8 megabits per second. This standard also provides that the 
user can transmit data to the exchange center in a frequency range between 30 kHz and 138 
kHz, with a rate up to 1 megabit per second. 
15 Fig. 1 shows in the form of blocks a circuit 2 enabling the computer of a 

subscriber (not shown) connected to a modem 4 to exchange information according to 
standard ADSL with an exchange center (not shown) via a twin-wire bidirectional line 6. 
Modem 4 has an output connected to a twin- wire transmit line 8 and an input connected to 
a twin-wire receive line 10. The transmit and receive lines are coupled to transmission line 
20 6 via a two-wire/four-wire coupling means 12 commonly called a hybrid converter. A first 
amplifier 14 is interposed between the modem output and the transmit line and a second 
amplifier 16 is interposed between the receive line and the modem input. Resistors Rl and 
R2 in series with the outputs of amplifier 14 adapt the impedance of transmit line 8 to the 
impedance of transmission line 6. 
25 According to standard ADSL, when no information is exchanged via 

transmission line 6, circuit 2 is in a so-called "stand-by" state, waiting for a 
communication. Any communication is preceded by a start-of-communication signal, or 
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call tone, formed of several pure frequency signals. Circuit 2 must include a start-of- 
communication signal detector, which arouses it from its stand-by state. Conventionally, 
the detector is integrated to modem 4 and is connected to receive the output of amplifier 
16. However, such a connection imposes letting amplifier 16 operate in a nominal mode 
5 while circuit 2 is at stand-by. The consumption of amplifier 16 thus is relatively high and, 
at stand-by, circuit 2 cannot comply with international standards such as the USB 
(Universal Serial Bus) standard, which especially determines the maximum consumption at 
stand-by. As an example, the consumption of an amplifier such as amplifier 16 is on the 
order of 100 mW/h while standard USB requires a stand-by consumption at most equal to 
10 10 mW/h. It is thus impossible to have a circuit 2 with a low-consumption mode at stand- 
by. 

To solve this problem, it may be devised to connect the start-of- 
communication signal detector directly on receive line 10, and to set amplifier 16 to a low- 
consumption mode. However, this solution is not retained since it is very expensive. 

15 Indeed, above all in the case where transmission line 6 is long, the signal received by 
amplifier 16 is sometimes very weak, reaching levels as low as 10 jaV. Amplifier 16 must 
thus be a particularly sensitive amplifier, the forming of which is critical This amplifier is 
normally directly connected to a transformer winding and its input impedance is provided 
according to this connection. If a signal detector circuit is added on the input of amplifier 

20 16, the operation of this amplifier is disturbed, even if it is provided to disconnect the 
detector circuit when the amplifier is active. Indeed, in this last case, at least the stray 
capacitance of a switch ensuring said disconnection will be nevertheless added on the 
amplifier input. 

It may also be devised to directly connect the start-of-communication signal 
25 detector to transmission line 6. This solution is also discarded because of its cost. Indeed, 
a significant electric isolation, on the order of 3500 V, imposed by international standards, 
must exist between transmission line 6 and any subscriber circuit. This isolation is 
performed by coupling means 12, which conventionally includes a transformer having a 
primary winding connected to transmission line 6, and first and second secondary windings 
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respectively connected to transmit line 8 and to receive line 10. A detector directly 
connected to line 6 should exhibit the same electric isolation as coupling means 12, which 
would make the circuit too expensive. 



SUMMARY OF THE INVENTION 
5 An embodiment of the present invention provides a circuit for exchanging 

communications with a transmission line according to standard ADSL, having a low- 
consumption stand-by state that is inexpensive and easy to implement. 

The circuit includes a detector for detecting a predetermined start-of- 
communication signal, means for coupling the transmission line on the one hand to a 

10 transmit line to provide outgoing communications to the transmission line, and on the other 
hand to a receive line, to receive incoming communications from the transmission line, the 
detector being connected to the transmit line. 

According to an embodiment of the present invention, the circuit includes a 
modem having a nominal operating mode and a low-consumption operating mode, an 

15 output and an input of the modem being respectively connected to the transmit and receive 
lines, the detector being connected to switch the modem from its low-consumption 
operating mode to its nominal operating mode when it detects said predetermined signal 

According to an embodiment of the present invention, first and second 
amplifiers are respectively interposed between the modem output and the transmit line, and 

20 between the modem input and the receive line, the amplifiers each having a nominal 
operating mode and a low-consumption operating mode, the detector being connected to 
switch the first and second amplifiers from the low-consumption operating mode to the 
nominal operating mode when it detects said predetermined signal. 

According to an embodiment of the present invention, the transmission line 

25 is a twin- wire line and the first amplifier includes two output terminals, each connected to a 
wire of the transmit line, the circuit including a switch for short-circuiting the two output 
terminals of the first amplifier when the first amplifier is in a low-consumption operating 
mode. 
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According to an embodiment of the present invention, the modem and the 
detector belong to a same integrated circuit. 

According to an embodiment of the present invention, the modem, the 
detector, and the first and second amplifiers belong to a same integrated circuit. 
5 According to an embodiment of the present invention, the modem, the 

detector, the first and second amplifiers and the switch belong to a same integrated circuit. 

According to an embodiment of the present invention, the detector input is 
connected to the transmit line via a voltage divider. 

According to an embodiment of the present invention, the coupling means 
10 includes a transformer having a primary winding connected to the transmission line and 
first and second secondary windings respectively connected to the transmit and receive 
lines. 

The foregoing features and advantages of the present invention will be 
discussed in detail in the following non-limiting description of specific embodiments in 
1 5 connection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1, previously described, is a block diagram of a circuit for exchanging 
communications with a transmission line according to standard ADSL; 

Fig. 2 is a block diagram of a circuit according to the present invention for 
20 exchanging communications with a transmission line according to standard ADSL; and 

Fig. 3 shows an alternative embodiment of a circuit according to the present 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

In the following drawings, same references represent same elements as in 
25 Fig. 1. For clarity, only those elements necessary to the understanding of the present 
invention have been shown. 
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Fig. 2 is a block diagram of a circuit 20 according to the present invention 
for exchanging communications via a transmission line 6. A modem 4 has an output and 
an input respectively connected to transmit and receive lines 8 and 10 via amplifiers 14 and 
16. The transmit and receive lines are coupled to transmission line 6 by a coupling means 
5 12. 

According to an aspect of the present invention, a start-of-communication 
signal detector (SD) 22, external to modem 4, is connected to transmit line 8. Indeed, the 
coupling means which couples the transmission line to the transmit and receive lines is 
formed by a transformer, whereby the communications transmitted by the exchange center 

10 arrive on the transmit line. The transformer 12 includes a primary winding 23 A connected 
to the transmission line 6, a first secondary winding 23B connected to the transmit line 8, 
and a second secondary winding 23 C connected to the receive line 10. Accordingly, the 
start-of-communication signal is also present on transmission line 8 and it is possible to 
detect it there. The modem, amplifier 16, and amplifier 14 can then be switched to a low- 

1 5 consumption mode when circuit 20 is at stand-by. Thus, circuit 20 of the present invention 
can have a low consumption in low-consumption mode, for example smaller than the 10 
mW/h imposed by standard USB. Circuit 20 can thus be connected to an USB port and be 
powered by it. 

The operation of detector 22 is the following. Circuit 20 is at stand-by in a 
20 low-consumption mode when no communication exchange occurs between modem 4 and 
the exchange center. Only detector 22 then is in nominal operation. Detector 22 is 
designed to detect a start-of-communication signal and, in practice, it may only detect a 
single one of the pure frequencies which form the start-of-communication signal When 
detector 22 detects a start-of-communication signal, it has modem 4 and amplifiers 14 and 
25 16 switch out of their low-consumption operating mode to the nominal operating mode. 
Modem 4 can then receive the communication that follows the start-of-communication 
signal. 

Transmit line 8 must have an impedance matching the impedance of 
transmission line 6. This impedance matching is conventionally performed by two 



5 



resistors Rl and R2 arranged on line 8 in series with the outputs of amplifier 14. Now, 
generally, the output impedance of amplifier 14 is substantially null when said amplifier is 
in nominal operating mode and it is very high when the amplifier is in low-consumption 
operating mode. For this reason, in Fig. 2, a switch 24 is provided to short-circuit the two 
5 output terminals of amplifier 14 when circuit 20 is in low-consumption mode. When 
detector 22 detects a start-of-communication signal, switch 24 opens. This enables keeping 
a matched transmit line, whether circuit 20 is in low-consumption mode or not. 

Fig. 3 shows in the form of blocks a circuit 26 according to the present 
invention in which detector 22 is integrated in modem 4. Detector 22 and modem 4 then 

10 have common supply voltages. It is provided to connect the input of detector 22 to 
transmit line 8 via a voltage divider 28, for example formed by two resistors R3 and R4 of 
same value each connected in series to a wire of the transmit line, and interconnected by a 
resistor R5. Optional capacitances C3 and C4, intended for suppressing possible 
continuous components, are connected in series respectively with resistors R3 and R4. The 

15 voltage levels present on transmit line 8, defined by standard ADSL, may be too high as 
compared to the common supply voltages of detector 22 and of modem 4. Thus, the values 
of resistors R3, R4, and R5 are chosen so that the voltages provided at the input of detector 
22 are not greater than the supply voltages of modem 4. As an example, resistors R3 and 
R4 may have a value of 1 00 kQ and resistor R5 may have a value of 200 kQ. 

20 Of course, the present invention is likely to have various alterations, 

modifications, and improvements which will readily occur to those skilled in the art. 

Thus, amplifiers 14 and 16 have been described as being external to modem 
4, but they may also be integrated to the modem. The same can be said for switch 24. 

Thus, switch 24 may be a transistor or any other switching element adapted 

25 to performing the same functions. A resistor of low value corresponding to the output 
impedance of amplifier 14 in nominal operating mode may also be connected in series with 
the switch. 

Also, coupling means 12 may be of any appropriate type. Also, the 
transformer of the coupling means may include more than two secondary windings. 
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The present invention has been described in the context of standard ADSL, 
but the present invention of course also applies to standard VDSL, where frequencies 
ranging to 12 MHz are used, as well as to any standard of xDSL type. Generally speaking, 
the present invention applies to any circuit adapted to exchanging communications via a 
5 transmission line, and including a transmit line and a receive line. 

Such alterations, modifications, and improvements are intended to be part of 
this disclosure, and are intended to be within the spirit and the scope of the present 
invention. Accordingly, the foregoing description is by way of example only and is not 
intended to be limiting. The present invention is limited only as defined in the following 
10 claims and the equivalents thereto. 
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